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(54) MPEG-II AUDiO ENCODING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an encoder 
which enables real time processing of MPEG-II audio 
encoding process requiring a large amount of operation 
for a many kinds of works. 

SOLUTION: For audio data A/D converted by an A/D 
converting part 6 and stored in a memory 7 for units of 
a frame, high-speed Fourier transform FFT operation is 
performed for each channel by an FFT part 1, analysis 
filtering is performed by an analysis filtering part 2, 
the processing result is outputted to the memory 7 
again, and psychological acoustic operation is performed 
from the processing result of the FFT part 1 by a 
processor core part 4. Then, a scale coefficient is 
calculated by the output of the analysis filtering part 
2, and while using the result of this psychological 
acoustic operation, a final output bit string is 
outputted via a FIFO 8. In this case, processor 
efficiency is improved by utilizing an applied special 
processor for effectively executing the complicated 
algorithm, an FFT and an analysis filter engine are 
added, calculation ability is improved by forming a 
pipeline for each module to independently process 
routines, so that a system use degree is made maximal. 
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(74)f^aA #S± i*3t (^1-5^S) 



(54) [^WO^fti] MPEG- I I 



(57) [^^^)] 

4MPEG- 1 i7t— T-f >i-«^^biSfi<»3i^ra*!ia$m3SL 

C«;^¥fS] A/D ^«ia5 6T-A/D ^Iti^^x:?^-^^ 
<ar-;«t^ 'J 7i::f?K$*ifc^-7^-(-7|-r— FFT gp 

l^rSl)^T/:S^lt^J*t••y h5ii^FiF08$-^i-Lrai*t- 

1*. FFT . ^J-;BT:?-f ^l'^'x>v>^#ttlL, S-^vn— 
;uA<i4iziic;i — ^>^«ia-t'5'<-i' :/v-<>^Jf^fi£L-T 
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(2) 



nmw- 1 1 -85 59 



Silted ^ 'J lcltl[^;h-fc:t-T'-r ^7^— 9 ^ A:^ $tt^ 

■V^-^USlll- FFTSIS^ (Fast Fourier Transform ; fSil:? 
-■JxSJft) ■ri)FFT gfli:. 

^ r SPi: ^ m«i Lr ^ t ^ *m<t ^^MPEG- 1 1 :r 

3S 1 IBtECDMPEG- I I ^— T -< :*-?f-^^bg®o 

ffli T>' a r <b: PI I ^ 3fe^iJ I 3 C ^ ^ 4*^^ it 

^ ^^^^''^L.^SiJlrgltT/W :^^-f >ISitr'«ailf ^- 
*^ ^*$^<!: t-'&lS5jt3S 1 tBiSCOMPEG- 1 1 :t---r -< 

^ p ^ A ^ X 5^ ^ *i{ai-r ^ ^ a ^ A v-^ >-y-gis 

3 SBKCDMPEG- 1 1 ^ -< :!j-^-^<fcSSo 
[000 1 ] 

i^^m^th^^'^m ^%mt. hdtv. dvd ikd;^^ 
T'fo-S, lifjfe. >-y^^t;MPEG-ii^ffl 



^E3^T;U=3 'j XACDmigCD/^i^SbCOMPEG- I I ^T-T-T ^ 
[0 0 0 2] 

[se^cottw] MPEG-i T^-f ^?5-^^b:^xeii;^^M 

^Vit (Application Specific Processor) 
irSffi^^L^f-M.PEG- I 1 '<:^??-^^b^M<i: LTiS 

[0 0 0 3]- 

MPEG- I I :t-^^^^^it<Dfz^(D^m(O0S? (ZJS Ltc 

-v^-;u^5:}it''SMPEG-i t''<^=i— 

5 C <t ?5)< ^ -5 m it ^ ^ t O -C' & ^ o 
[0 0 0 4] ±tBMPEG-l ir'<:^-??-§-^bi^fSli. ^ 
-< )\^^ ti^U 1 0 2 4 TfxV > hFFT (Fast Fourier 
Transform ; X^}||) ^^t;'L^^^^g^ TVU 

(7) A ;^ ^ -V ; u ( L c7) ct 3 J'cf ^ ^ T m L ( t 
[0 0 0 5] ±IBPp1S^<B;*'r'5/::^. vx 

^ A^$ij» LT«*i>j^T;u=i*'j XA$'$ft^e^(c^T5 c <t 
;r-T<^fj-^^bs^m3Eg-r^c<i:^aw^.^^o 

s^li^t)!::. FFT fccfci>*53^«f:?^;u^x>v>^maf 

— ;U3b<StMcffi l/c^u-^ > $5&S LT /^-f -< > 
^ffi:^^bt- ^ - <t ^ g W ^ -r 

[0 0 0 6] 

[IS5I^<»;^'r'5fc<S6C0^fS:5:U'ffffl] MIBSW^^^ 
•r^tci^*l*0-Sli. MPEG-ii^r— X'f'^??-^^bS§l::?o 

^Ife-r^A/D ^IftSii (6) i:, fitJtBA/D SJftgP 

— A^iiT'RfjK'r'&^'e'J (7) ffltB/^UlcltK 
^;|^^,;^_^^:^^->SI^A*^4^^^:^;^Sl)lr FEU'S 
Sl^-SFFT (1) miB^^'JCiafK^H^c:^— ^ 

-<>^T-^^A^*^^^^^T^-<^^^'>'>^'-^ sasiss 



(3) 

^;u^gi5 (2) cDtii±iiCc):yx'y-;nia$tt^^'&<t 
(4) t. H^ite=iTaicDSi^di:tie^y H^ij^naii:: 

[0OO7] *^B^fi. mtfiFFT Sii (1 ) ^l>' 

^^y-O^^^ (2) li, y\-K9>r-V-KPv'>^lc 

[0 0 0 8] ^Fbl::. HulB5)'«f:7<;u^ai 
(2) (Dmmit. intBFFT aJ CD tS<^XS:=iTU (4) 

[0 0 0 9] ^i^iZ. *^0^l*. mSB=lTSU (4) (i. 
S5ISFFT as (1) A^C>tii±lT^-^^^A':^;^55'll::Slt■C 

[0 0 10] S5IH=]TSP (4) li. 

.;>_>r>+hgfi (1 o, 1 1 ) ir-^Atli:^^$ijeP'r 

Kux^^Si (1 5) w^mmm^^^'u 

^^ffiti^jH^ai (1 4) (t, ::^a>:7*^Apt^'jr Ku 
(1 6) ;au::/a^-^Ay^'JT-^/N:^^i 

7) ^ijy KU7./\;^ (18) 3!Lt>'-7 ^ 

(1 9) t. ^s^tcD'T-^xiht^m 

[0011] 

[ft ffi] MPEG- 1 1 :i-^mtmmittmRtmx 

(Analysis Filter ) S.l>'FFT (7);U-^>it. ^^&*)^f 
;U— ^ Vigfi^i&^f -5=3 7 (Core) ^ CD 3 P *V <7 |C 
[O O 1 2] 

[0 0 1 3] MPEG- 1 1:^—7^ -f:l-v;^'rA<Dil>S#S^ 

TU>^-ci±. FFT mM^^m^<r>'^:^^>':^^^'^^ 

Factor) -V ^-^HtQS^ 'OS^S^ 



1 1 -8 5 5 9 

[0 0 1 4] HtiaiLfc3 0CD7^P ^y<7C0iia^(i. ISO / 
lEC. 13818 - 3. MPEG-I l^gi^^l-^^^tLfc:? U — 

[0 0 15] K^m:i^-^y:>Mz)^n(DH^^no1^^y 

-< ;U^;S.I>'FFT (D^U— /\— K^-f-V— K (Hard 
wired ) ai;^y^(ClSI+^;Ktc^V^-;u:RU'^]ffllt&^ 

ft-r-Sf^m-efcy. v^<7a7fp^'^^><7-$tttr*)i5ii 
i§y)</\- K'^ ^ A' P V <7 icSSff ;txtc*l(ai§lct y t Sft 

[0 0 1 6] ^^-v^-;uita^^M*-r^MPEG- 
I icD!t#ti±. 5ocD3^p-t?^v+^^fi|ffl Lf-7;u=r U XA 

^iscDz^p-tr^v-tt-gm^^fflL^^^t'-jir. s^?^/)^-eS(i^ 

a^^^cfDSP ar^ 1 oy'£tt$-ffil.^'5Ct Cic*:^ v'Xi^ACD 
i($,m.\?L'^\^T'^-^^^tt^X^^o :^ll)56ff^SST'li. MP 
EG- I t?^-^1bT;U=i''J XACDCCDci: 3 =Cf!t#tl^%iiL L- 

T, :^^«T:7'<;u^^t>'FFT ;u— 5^>(i^i]itco:^p*v^i:: 

MPEG-ll??^^b(zfflLN^^Jt>a:T;U:3 «J XA^-^aSWC: 
31 S6 -r ^ C t ?b< ^ 4# ^iKJ: ^ P -tr =1 T IS It L r 

it?stt. gffl/ttttfi^it®r*aiSW^fvXT'A^:i:?i 

[o o 1 7] m^ iCfclNT. A/D * 

' fflSS (Low Frequency Enhancement ) C06^-V^-VKDT 
— -^^li. 'j^^lt^PoH (Memory Management Unit) 

(5) ^^ThUr^^V^^CO^I^Sfi^^'Jr'^^SRAM (7) (C 

A:ti$n. ^cocfilci T^U-Airl^^-r-ST^-^i: LT 
^iS$tu-5)o ccr. A/0 ajf^sr-fe^A/D lEJS^v^^. 

(6) (^v'JT;^A/D^fflt^Tfcy. 1 OCOA/D 3: 
iftg;b<2^-V^^;u^ffi^^^o 

[0 0 18] 1 ^U-A(DT-^?b<na5-?^^'J (7) IC 
K^jB^FtV-S^. FFT gPT-fc^FFT ^vzl->IU (1) li. 

1 o 2 4-ti>^;i-mii-o ^'jf^iai (5) ^^TL-cnai 

>^'J (7) ^b^^^T^-^^^SItAH. 1 ^^^'-^H^lWt' 

^FFT 3l»^tT9o 5^ffi:7^';^^fiIsr'fc*5^^f^37 
-c;u-$i^ix^-;u (2) li. 3 2-i2>:/;umciLT';^^'J 

(5) ^^TLrnwy^u (7) si^s 



4 



>^u*]{»aj (5) ^tfrLrnai^^'j (7) \z^^^- 

[00 1 9] zjt^vj-— ;u (4) \t. ^^y-o^^"^ 
(2) T'5^«r:?-<;u^ U ><7-Lfc*SllT^-^S. 

U'FFT (1 ) T'FFT jH^fflS L^r*S^T-^ 

^'J»J{Wgfl. (5) ^itLX^S^:^=E*) (7) 

$tT5o e^V^V'J'^^^/ce^V h^llliFIFO (8) ^ffL 
[0 0 2 0] *||^6ff^lll::fcL^rm^lL/cMPEG-l l^- 
;a u* ^ V ^ — ; u — 35 ^ S ^ -r ^ / < ^ V :^ T ^ 1^ 

gI5(r:i:^-CL^>S)o FFT ^V3.-;U (FFT (1) 
\t. 1Kx16t* V hROM J^l>'lKx32t'*:/ ^^LT 
fcy. ^IgxV ^ )^^=^i>=^—)^ (2) li. 1.5Kxl6e*> 

hROM :&i>'2. 5Kxi6if h > ^ 'J ^WLTl^^o :^a-tr 
^v^taTSPT'fc'Si^r^viL— ;u (4) (i. >^'j<tL 

r2048x25e*V h3^P<7*'7AR0M S.l/3072 x 1 6 

— ^ROM . :ttLK*[z2048xl6t*'> Kp^^U ^^Urt^^o 

3f^(c. a/d ^tg^vo.— ;u (6) $•^^LTA:tl$ntc 

[00 2 1 ] El2fi. IS 1 CDMPEG-I 1^ — T-f ^??-^^fc 

(2)^^5^•v:^;^^^J 1 1 5 2{l(7>A:ti-tr>7^;K::3i^ L:^ 
:*:5 0(7)^v^^;u^-ef^|g^fTiv fft U (i) li^-v 

:t'';U^i'J 1 O 2 4{iCD-tr>3^7KC^Lg:^7 OCO^-V^-- 

;u*Tf^ll?ft^o ±IE2::;a^y^75)<ffl|-r^FBl. ::^p 
-ir^^r+j-z^rgp (4) liFFT a3:^^f*lfflLT'i>^^«^T 

[0 0 2 2] ±ISf^ll(CfcL>rii. 7? U— A(;)$feA^CDa5 

[0 0 2 3] 1112(7)1 SgCDB^WErar-IJ. FFT ^v^o. 
— (1 ) li 1 SSCO^-V^^^U (CHO ) fC^^LFFT ;U- 

(4) li 1 §gcD^V^-JH::>i*-r«>FFT ;15»SSIg ^ ftlffl 
Lr/^>s^«^x;^3IS:^^TL^. c^xtf^l^icFFT 

(1) 2Sa(D^v^-;u (chi ) ir^f^FFi 
;u-^>^fr^o ccDJ;a^f:^sCr'7SBcD^fffllsrar' 
lis esacDf^-v^-^^u (CH5 ) (-*Jt*«)'0^^tt?^T'^i^ 



I^Fffl^ 1 1 -8 5 5 9 
;1ia&l>'7S@<D^A'^^VU (CH6 ) (C>E^-r^FFT 

(CH6 ) (c^^■r'5'^>a^s^'f;^;1l^^^T3c<^(=J: 
y. ±^v^^;K:i**-r'SFFT ;1IS:;35.^>^Q^^^S^T^^;"^ 

^^«f7''<>lU^? U >^-;1l^(i 7^-V^^;^CDFFT m.W-^l^ 

[O0 2 4] RtiaiLfc/W >^<?A^6^l::^Tt^^^ 
-T'S'L^^^^g^T^ucDllifiB^rB^S.U'FFT ;u~^>co5as 

z ^P*:/^(C}fe^Lr*^4 3 O 0 0-t*--<^;U (cycle ) 

fiit^ie;^^^ 1 ^v^'-;Kz>^-r'S 1 o 2 47^^ > h 

FFT 5 O O 0-*f^ <7 Mzmz>X^T-t 

[0 0 2 5] m2\Z7r:^Z?ly-I^<Dm^^izm^e'0(D 
m^^mxit. ya-\zyVz}r^ (4) \t. ^^Z?^)i^ 

^ ^ V iL-;K 2 ) cDdti :tiS:U*/0SW@^7'>'Ut7)t±i ib 
\zv \-m'^±f^^^Z,t\ztS:^o iL^m'^^'^'f }i^<DM% 
t^^T-t^t. Z^u-^v-^^TU (4) t^i^^Z^^}^"^ 
=Ei>zL-)]. (2) Otii:bl::*4Le'>' h^Fij^/Sf^ll^tTd 
<DX. — ^l- (2) lisn^ai<D 8 OCD 

[0 0 2 6] [S3li. MPEG-I iPf — T'-<:^??-^^bfflDSP 

=iTco::5^p ^v^I^r-fe^o mpeg-i i^— T^'<5^?^-^^bffl 

DSP aTli. vX^A(7)^$ttt^<gT*-ti-^Sr'T;H3* 
•jXA^:i:IEf -SfciblC 1 OCDDSP zjTCO^^-fflU^'Cfc 

mi l::. ^^lill]S6B#Fp1^S< L, DSP ziTCO^^Ii^ 
JStE:ti$ll;^^b^'S)o IP*). *tlB$rp1rt(cprfi6^f ^Stco 

T)\.zi^)XL.mm.<Dfzi^m%\zmi^^mi&\t.. x^^f£ 

[0 0 2 7] mSlts :$:5£0-^CDDSP a 7(7)— SIMEff^^gl^ 
/d:Ui#'5 3 0(7)?41z:Wnf^-'V h^^L-ci>*::/p-tr>v 

+yz^T(DZf0^yC^\^Vh^). ^•(7)7' — ^T"^7 5^ V (Arch 
itecture) (DW/dcliii-^?b^^f3Siffi2S^ 

Zf^jyjiV'f- (prefetch) RlS^IM (Execute ) CD 2 O 
COK?g (Stage ) ^:^rS/W:^7-r >«3fil::ffi^ISy 
(Read) KK^il^QLT. Z^')Z?iiV^. l^^nUWiH 
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BJiJ (Operand Read) RUhmi&O 3f9L^<D/^'< Zf=y 

[0 0 2 8] /U :f^-(>^Mmr^fzi^i:iitt*i^^ 

yjL-j^. |^^ij;&U'll)56CDS'f£Pgr"iaiIS (Resource) 

tg:7x ^y^^-JRl/x — OtSflp (Manipulation) ^^iL^F 
-t+'S/cA^. KT — 4^^-i7^-V (Harvard Archite 

cture ; j^=e^)Xihti^m^^iiu:^'r^tzm^^L&^U^ 

'J (12) 'j'^^'j (1 3) mtim^mf^i- 

->r>-*t (1 1) T-'Si^B^itJcDfci^cDT Kux^ 

h (data address generator unit ) (1 

M^W-a^ (Arithmetic anc Logic Unit ) tr$)^^^^5ft 
SgP (1 4) tlZ^MLfzo 
[0029] yn^^^J^iy—^l^V- (1 1) CDZfnyC^ 

(1 1) li#<7D*v^&|-^*l::ff9^J^I§^3^'J3'x*v 
^^^o KUX^^SP (1 5) (D^O-j^it. 

gp (1 4) (D33^n*v^li. MPEG-M^—iT'r 7f-??-^^bfg 

^ff/S-r-S^cA^AND . OR. XOR SU'NOT CDiiS;1l^^f7 
»^g:^SL^^^HlB#(r^7^MAC (Multiply & 
Accumulate ) *gSLC7)fcA6»SCSS:S^l>*S L^S/»<li:?'l(^ 
iS^SStlTl^^o MPEG- II T;U=r 'J XATMilSSSfe/)^^ 

<?\zm^xm»^'i=ro^tii<v^^^=^izLfz. ait.. 

CC7)<:t (Application Specific Instr 

uction) $-:rt'LT 1 '3C/)3^P-iZ'V-»t=]T^W-f ^MPEG- 

[0 0 3 0] 

MPEG- wTt-f^ Ti-^mt^^m-c^mm^mm^w^^m 



ya-^rvV- (Application Specific Digital Signal Pr 

ocessor ) ^mmLx^mwm^S}kn^rfi\ ^coffee?) 

mWt/^— K7-f -V— KP V'V^ ^SfflLfr^fflCDT^P 
S^^iJfflLT. ;^JI^I>^cflt^^^*t"^MPEG-ii;t— T 
[003 1 ] JliiliL/c::^^0^CO^l^^LL^|^^6<D^fJ 

3lt S5 H I r M ^ t. CO <t a ^cf f ^ t c7) r & ^ o 
[mi] mili, :*:^0^$Slffl-r^MPEG-ll:^— r>r^ 

[Igl2] 1^2 1*. [^1 (7)MPEG-i 1^— T'r^??-^^t:S§(^ 

[El 3] 1^3 1*. MPEG-I t/^ — T'<^??-^1bfflDSP =3 7 
1 FFT gi^ (FFT ^v^zL — ;U) 

3 wm^ 

4 :/p-ii^v+^-=i7gf5 (=ir^s>3.— ;u) 

5 y ^ 'j S^lfflias 

6 A/D ^jgiSJ (A/D ;U) 

7 naJ^^'J (SRAM) 

8 $tA5tai/<*v:7Tgi5 (FIFO) 
9 

1 O :/p<7-^Av->7->-»^tl^gp 
1 1 :;^P^*^Av— >r>it 
1 2 ^P^'^Ap^^'J 
1 3 T-'Jf^^^U 

1 4 i^m.n^nm 

1 6 :/py^A;^^'jT KUX/\X 
1 7 ::^P^*^A;^^'J^--^/\X 

1 8 -x— p< ^ u T K 

1 9 -Si^^'j'r — -Jr/^X 
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